We have analyzed the results of reactor and accelerator neutrino oscillation experiments in a model with mixing of three neutrino fields and a neutrino mass hierarchy. It is shown that ν µ ⇆ ν e oscillations with 0.6 ≤ ∆m 2 ≤ 100 eV 2 and amplitude larger than 2 × 10 −3 are not compatible with the existing limits on neutrino oscillations if the non-diagonal elements of the mixing matrix are small. Thus, if the excess of positron events recently observed in the LSND experiment is due toν µ →ν e oscillations, the mixing in the lepton sector is basically different from the CKM mixing of quarks.
The LSND collaboration has recently reported [1] to have found some positive indications in favor ofν µ →ν e transitions. We will discuss here the implications of this indication in favor of neutrino oscillations in the framework of a model with mixing among three massive neutrino fields and a mass hierarchy that can allow to accommodate the solar neutrino data [2] .
The probability of ν α → ν β transitions can be written in the following form:
Here L is the distance between the neutrino source and detector, ∆m and p is the neutrino momentum. We will assume that m 1 ≪ m 2 ≪ m 3 and that ∆m 2 21 is relevant for the possible suppression of the solar ν e flux. In this case, for experiments with terrestrial neutrinos ∆m 2 21 L/2p ≪ 1. The probability of ν α → ν β transitions and the probability of ν α to survive are given by (see Ref. [3] )
with α, β = e, µ, τ and ∆m 2 ≡ ∆m 2 31 . Here
are the amplitudes of oscillations. Let us emphasize that in the model under consideration all the three oscillation channels (ν µ ⇆ ν e , ν µ ⇆ ν τ , ν e ⇆ ν τ ) are open. The oscillations in all channels are characterized by the same oscillation length L osc = 4πp/∆m 2 . The oscillation amplitudes (1) and (2) are determined by two mixing parameters, which can be chosen to be |U e3 | 2 and |U µ3 | 2 . From the unitarity of the mixing matrix we have
In order to understand the implications of the LSND positive signal in the framework of this model, we have analyzed the negative results of all the other neutrino oscillation experiments with terrestrial neutrinos. We have used the results of the Bugey reactor experiment [4] on the search forν e disappearance, of the CDHS and CCFR accelerator experiments [5] on the search for ν µ disappearance, of the BNL E776 and KARMEN accelerator experiments [6] on the search for ν µ → ν e transitions and of the FNAL E531 accelerator experiment [7] on the search for ν µ → ν τ transitions. For ∆m 2 we have considered the interval 10 
From Eqs. (2) and (3) 2 is close to one and from the results of the FNAL E531 experiment on the search for ν µ → ν τ transitions we obtain rather strong limitations on the value of |U µ3 | 2 and, consequently, on the ν µ → ν e oscillation amplitude A νµ;νe . The results of our calculations are presented in Fig.1 in the form of exclusion regions in the A νµ;νe -∆m 2 plane. The region allowed by the LSND experiment is represented as the shadowed region limited by the two solid curves. The curve passing through the filled circles is the boundary of the excluded region that was obtained from the results of the Bugey, CDHS and CCFR disappearance experiments. The curve passing through the open circles was obtained by combining the results of the Bugey experiment and the FNAL E531 experiment on the search for ν µ → ν τ transitions. The dashed line reproduces the results of the Bugey disappearance experiment (we took into account the fact that A νµ;νe ≤ B νe;νe ). The dotted and dash-dotted lines reproduce, respectively, the results of the BNL E776 and KARMEN experiments on the search for ν µ → ν e transitions.
From Fig.1 it can be seen that, in the framework of the model under consideration, the results of ν e and ν µ disappearance experiments together with the results of the FNAL E531 ν µ → ν τ appearance experiment provide more severe restrictions on A νµ;νe than the results of direct ν µ → ν e appearance experiments. Furthermore, practically all the LSNDallowed region is inside the region which is forbidden by the results of the other reactor and accelerator experiments. Therefore, if the results of the LSND experiment will be confirmed, it will mean that the parameters |U e3 | 2 and |U µ3 | 2 cannot be both small.
II. |U e3 | 2 is large and |U µ3 | 2 is small. This region is forbidden by the solar neutrino data. In fact, in the case of a neutrino mass hierarchy, the survival probability of the solar neutrinos is given by [9] 
where P (1, 2) νe→νe is the survival probability due to the mixing between the first and the second generations. In the interval of ∆m 2 under consideration, we have P νe→νe ≥ 0.92 for all values of the neutrino energy. With such a high lower bound for the ν e survival probability it is not possible to explain the results of the solar neutrino experiments [8] . III. |U e3 | 2 is small and |U µ3 | 2 is large. In this region, in the linear approximation over the small parameters |U e3 | 2 and (1 − |U µ3 | 2 ) we have
From Eq.(6) and the unitarity relations (2) it follows that A νµ;νe ≃ B νe;νe , (7) A νµ;ντ ≃ B νµ;νµ − B νe;νe .
In Ref. [2] we have shown that in region III the LSND positive signal is compatible with the negative results of all the other experiments on the search for neutrino oscillations. Thus, a confirmation of the LSND result will constrain the parameters |U e3 | 2 and |U µ3 | 2 to lie in region III. In this case ν µ → ν τ oscillations that are searched for in the CHORUS and NOMAD experiments [10] are allowed and ν e → ν τ oscillations are strongly suppressed (for example, A νe;ντ 3 × 10 −5 at ∆m 2 = 6 eV 2 ). If a positive signal will be found in both ν µ → ν e and ν µ → ν τ channels, using Eqs. (4) and (5) it will be possible to determine the values of the mixing parameters |U µ3 | 2 and |U e3 | 2 . In this case, the validity of the model under discussion can be tested by checking the presence of only one relevant mass scale ∆m 2 for all the oscillation channels.
In conclusion, we have considered a model with mixing of three neutrino fields and a neutrino mass hierarchy that can accommodate the results of the solar neutrino experiments. After the calibration of the GALLEX detector with a radioactive source [11] the indications in favor of neutrino oscillations coming from solar neutrino experiments have become more significant. We think that the model that we have considered is the simplest and most realistic model of neutrino mixing. It seems very appropriate to analyze in the framework of this model all the data from the existing experiments on the search for neutrino oscillations and to infer predictions for the results of future experiments (see Ref. [12] ). Our analysis has shown that a confirmation of the LSND positive result for ν µ → ν e oscillations would imply that |U e3 | 2 is small and |U µ3 | 2 is large in the scheme under discussion. This result would mean that neutrino mixing is basically different from quark mixing: there is no natural hierarchy of coupling in the lepton sector and ν µ is the "heaviest" neutrino. 
